The experiment was conducted to evaluate fi ve nutritional plans based on sequences of standardized ileal digestible lysine: 0.90-0.80-0.70, 1.00-0.90-0.80, 1.10-1.00-0.90, 1.20-1.10-1.00, and 1.30-1.20-1.10% 90-0,80-0,70; 1,00-0,90-0,80; 1,10-1,00-0,90; 1,20-1,10- 
INTRODUCTION
Besides genetic improvement, there are several factors that infl uence performance and carcass traits of pigs and among then is the amino acid requirement. To obtain high muscle protein deposition rate in pigs genetically improved it is necessary to determine the standardized ileal digestible lysine (SIDL) requirement to ensure the diets allow expression of their maximum genetic potential (YI et al., 2006) .
The amino acid lysine has been of greatest interest because of its constancy in body protein and its main metabolic destination for accretion of lean tissue (KESSLER, 1998) . Lysine requirements for growing-fi nishing pigs have been extensively studied (ROSTAGNO et al., 2011) but most of the studies have been conducted considering independent phases.
It has been suggested the importance of working with interdependent nutritional plans in the growing and fi nishing phases because those has shown to be more effi cient in the determination of the nutritional requirements of pigs (KILL et al., 2003; SOUZA, 2009) . The advantage of working with nutritional plans instead of independent phases is linked mainly to the metabolic infl uences that a certain level of a nutrient in the initial phase of growth can exert on its demand in the subsequent phases (MAIN et al., 2008) .
Considering the greater potential of gilts for muscle protein accretion (SCHINCKEL & LANGE, 1996; GRANDHI & NYACHOTI, 2002) their lysine requirement to maximize gain effi ciency is greater compared to barrows. Thus, pigs of different genders will respond differently to nutritional plans based on lysine levels.
In this context, this study was conducted to assess nutritional plans based on standardized ileal digestible lysine (SIDL) sequences for gilts from 60 to 148 days of age, considering the differences in SIDL requirement of gilts compared to other genders and at different growth phases.
MATERIAL AND METHODS
A total of eighty gilts selected for high lean gain with initial weight of 23.34±0.19kg were allotted in a randomized block design with fi ve nutritional plans based on SIDL levels (0.90-0.80-070; 1.00-0.90-.080; 1.10-1.00-0.90; 1.20-1.10-1.00; 1.30-1.20-1.10%), with eight replicates and two pigs per experimental unit (pen). Each SIDL sequence (nutritional plan) was divided into three phases: 60 to 99, 100 to 129, and 130 to 148 days of age. Initial weight was used as the criterion for block formation.
Pigs were housed in pens with semiautomatic feeders, drinkers, and concrete fl oors. The thermal environment inside the facility was monitored daily using thermometers to measure maximum and minimum temperatures and relative humidity. Thermometers were placed at 50cm above the fl oor. These data were then converted to the black globe humidity index (BGHI) to characterize the environment of the pigs, according to BUFFINGTON et al. (1981) .
Experimental basal diets for each phase (Table 1) were mainly composed of corn, soybean meal, and supplements of minerals and vitamins to meet the requirements for all nutrients except SIDL (ROSTAGNO et al., 2005) . The other experimental diets of each phase were obtained by supplementing L-lysine, DL-methionine, L-threonine, L-tryptophan, Table 1 -Ingredient composition of basal diets. 000UI; ; folic acid -520mg; vitamin B12 -7.000mg; calcium (minimum) -112g; phosphorus (minimum) -27g; sodium -58.5g; iron -1,820mg; zinc -2,049mg; copper -2,126mg; manganese836mg; iodine -29.5mg; fluorite (maximum) -485mg; selenium -8mg; cobalt -3.6mg. Values calculated based on the digestibility coef? cients of AA and ingredients, according to ROSTAGNO et al. (2005) . and L-valine in place of starch. The ideal amino acid ratios to lysine were maintained as recommended by ROSTAGNO et al. (2005) . Pigs had free access to feed and water throughout the experimental period. Daily feed waste was manually collected and weighed. Animals were weighed at the beginning and at the end of the experimental period to calculate average daily feed intake (ADFI), average daily gain (ADG), and feed conversion (F:G).
At the end of the experimental period (at 148 days of age) all gilts were fasted for 15 hours and transported to a commercial slaughterhouse (Meat Industry Piranga valley, Ponte Nova, Minas Gerais, Brasil). Pigs were electrically stunned followed by exsanguination. Carcasses were individually weighed to obtain hot carcass yield (kg) and then were evaluated for meat amount (kg), meat y ield (%), and backfat thickness using apparatus for carcass classifi cation with Henessay Grading Probe (HGP-4), according to the procedures used by the slaughterhouse.
Performance and carcass traits data were analyzed using the procedures for analysis of variance contained in the Genetic Analysis and Statistic System (SAEG), developed at the Federal University of de Viçosa (UFV, 2000), version 8.0, according to the following statistical model: Y ijk = μ + B i + T j + e ijk , in which: Y ijk = observed characteristic; μ= general trait mean; B i = effect of block i, I = 1, 2 ... and 5; T j = effect of level of digestible tryptophan j; j = 1, 2... and 5; e ijk = random error associated with each observation. For performance data the experimental unit was represented by the pen and for carcass traits the pig was considered the experimental unit.
RESULTS AND DISCUSION
In the experimental period from 60 to 99 days of age (23.5 up to 57kg) the minimum and maximum temperatures inside the facility were 11.4±4.0 and 23.0±4.4ºC, respectively. Average relative humidity and black globe humidity index (BGHI) were 74.1±15.3% and 66.0±5.1, respectively. From 100 to 129 and 130 to 148 days of age (57 up to 107kg) the minimum and maximum temperatures inside the facility were 16.6±3.6 and 22.6±4.6ºC, respectively. Average relative humidity and BGHI were 88.9±10.1% and 69.3±3.2, respectively. The BGHI (BUFFINGTON et al., 1981) is an index used to characterize the thermal environment that incorporates air speed, air temperature, relative humidity, and heat exchange by radiation into a single value.
The range of thermoneutral zone suggested by COFFEY et al. (2000) and PERDOMO (1994) for growing and finishing pigs is between 15 and 24°C and 12 and 18°C, respectively. FERREIRA et al. (2005) reported that a BGHI value of 69.20 provides a thermoneutral environment for 30-to 60-kg pigs, whereas a BGHI value of 65.6 proposed by SARAIVA et al. (2012) provides a thermoneutral environment for 60-to 100-kg pigs. These data indicates that pigs used in our experiment were kept most of the time within their thermoneutral zone.
The sequences of standardized ileal digestible lysine (SIDL) had no infl uence (P>0.05) on average daily feed intake (ADFI) of pigs (Table 2 ) from 60 to 148 days of age. This result is consistent with that of ROCHA et al. (2012) who evaluated the same sequences of SIDL used in our experiment Table 2 -Growth performance and carcass traits of gilts under different nutritional plans from 60 to 148 days of age. for gilts from 63 to 153 days of age. Similarly, ALEBRANTE (2012) also verifi ed no effect on ADFI of immunologically castrated pigs fed with SIDL sequences (0.90-0.80-0.70, 1.00-0.90-0.80, 1.10-1.00-0.90, 1.20-1.10-1.00, and 1.30-1.20-1.10%) from 54 to 154 days of age. There was no effect (P>0.05) of SIDL sequences on average daily gain (ADG) of pigs ( Table 2 (2012) also reported no effect of dietary SIDL sequences (0.9-0.8-0.7 up to 1.2-1.1-1.3%) on ADG of pigs at the end of the experimental period (54 -155 days). However, DE LA LLATA et al. (2007) found the sequence 1.04-0.80-0.59% SIDL resulted in greatest growth response of 27-to 120-kg gilts. Thus, it is possible to consider that the differences in the levels of lysine studied contributed to the variation on ADG responses verifi ed among researches. Studies to determine the lysine requirements of pigs usually are conducted taking into account specifi c phases of growth, consistently resulting in values that are greater than those obtained in studies with nutritional plans involving the growth and fi nishing phases in sequence.
Assessing the requirement of SIDL of gilts in each specifi c phase of growth, MAIN et al. (2008) and SHELTON et al. (2011) verifi ed that ADG was infl uenced by dietary SIDL content with best performance obtained at 1.02, 1.01, and 0.72% SIDL (MAIN et al., 2008 ) and 1.03, 0.90, and 0.89% SIDL (SHELTON et al., 2011 ) from 35 to 60, 60 to 80, and 80 to 110 kg, respectively. With these results, one can infer the methodology used to determine the SIDL requirement of pigs by phase of growth or by sequential nutritional plans result in different requirements.
In this sense, taking as reference the study of SOUZA (2009), the author found that even though the greatest response of ADG in the fi rst phase (17.5 to 44.5 kg) was obtained at 1.15% SIDL, when analyzing the total period (17.5 to 107kg) there was no change in ADG although the sequence with the lowest level of SIDL evaluated corresponded to 0.85% SIDL for fi rst phase.
In a study with barrows and gilts from 30 to 110kg, CAMPOS et al. (2010) confi rmed the results found by SOUZA (2009) where the SIDL requirement for ADG during growth was greater when data were analyzed by specifi c phases compared to the analysis done considering the entire period (1.10x0.90%). According to CHIBA (1995) , the use of suboptimal lysine levels (0.423 x 0.765g MJ -1 DE) in diets for pigs in the growing phase (22.4 to 50.5kg), did not negatively affect the growth rate of pigs in a total period (22.4 to 107.6kg).
There was no effect (P>0.05) of SIDL sequences on feed conversion (F:G) which makes possible to infer that 0.90, 0.80, and 0.70% fed from 23 to 57, 57 to 87, and 87 to 107kg meet the requirements of pigs for improved growth effi ciency. Consistent with this result, SOUZA (2009) and CAMPOS et al. (2010) also observed no variation in the effi ciency of feed utilization for weight gain of barrows and gilts from 20 to 120kg when assessing different nutritional plans based on SIDL sequences consistent with the sequences used in the present study.
Although DE LA LLATA et al. (2007) in studies conducted with barrows and gilts from 27 to 120kg found the SIDL infl uenced F:G of pigs, the levels which resulted in best responses were similar to those obtained in this study. Thus, similarly as verifi ed for ADG the studies of MAIN et al. (2008) and SHELTON et al. (2011) with gilts considering each particular phase of growth, between 30 and 120kg, revealed that the levels of SIDL infl uenced F:G in each phase evaluated and the levels which resulted in greatest responses were above those verifi ed by the authors when analysis were done considering the total period.
Since the values of ADG and F:G of pigs observed in the studies of MAIN et al. (2008) (906g x 2.12) and SHELTON et al. (2011) (918gx2.10) were similar to those obtained by FIELDS et al. (2010) (923g and 2.08), the differences in results among the studies cannot be associated with possible genetic differences among pigs concerning to their potential and effi ciency of growth.
The sequences of SIDL had no infl uence (P>0.05) on carcass yield (Table 2) . Similar results were obtained by SOUZA FILHO (2000) and KILL et al. (2003) assessing the infl uence of nutrition plans based on SIDL sequences on carcass traits of 30 to 130 and 65-to 105 kg pigs, respectively. Lack of variation on carcass yield of barrows and gilts from 20 to 120kg was also reposted by DE LA LLATA et al. (2007) . Based on this consistent response pattern one can infer that carcass yield is not an appropriate parameter to assess the lysine requirement of pigs.
There was no effect (P>0.05) of SIDL sequences on meat amount (kg) or meat yield (%), leading to the conclusion that the sequence with the lowest SIDL levels assessed allowed the pigs to express their full potential for meat deposition. Similarly, studying SIDL for 20 to 120kg barrows and gilts SOUZA (2009) observed no differences in loin depth or meat percentage, and CAMPOS et al. (2010) found no variation in the rate of protein accretion in the carcass of pigs throughout the experimental period.
Evaluating the effects of SIDL levels on performance and carcass traits of fi nishing gilts, KILL et al. (2003) and MAIN et al. (2008) also found no effect on carcass meat percentage. However, in a study conducted by DE LA LLATA et al. (2007) with 27 to 120kg pigs the authors verifi ed that loin eye area and meat percentage in the carcass were infl uenced by the dietary levels of lysine. Considering that among the studies mentioned above, in which lysine requirements were assessed considering the whole phase (growing to fi nishing), DE LA LLATA et al. (2007) was the one assessing SIDL sequences at levels below the others, it can be concluded that this was a factor that may justify the difference seen among results. Investigating the effect of lysine levels (0.70, 0.95, 1.20, and 1.45%) on protein metabolism of growing pigs, REN et al. (2007) observed that the increase in body protein deposition occurred only between the two lower levels of lysine. Furthermore, according to the authors, the increased lysine levels from 0.95 to 1.45% did not affect the synthesis and degradation of protein, hence pigs from the different treatments presented in a similar fashion maintaining unchanged body protein deposition, which is consistent with the results of DE LA LLATA et al. (2007) .
Based on the reports of SCHINCKEL et al. (2008) and ARTHUR et al. (2009) that increasing protein deposition would result in improvement F:G of pigs, one can infer the data of meat amount and meat percentage obtained in this study are consistent with the data of performance.
The backfat thickness at P 2 (BF) did not differ (P>0.05) among the SIDL sequences. In studies conducted with growing-fi nishing barrows and gilts to assess nutritional plans based on SIDL sequences, SOUZA (2009) and CAMPOS et al. (2010) found no effect on BF. Lack of variation on BF of 100 to 120kg gilts, was also reported by MAIN et al. (2008) . On the other hand, KILL et al. (2003) observed that BF of gilts slaughtered at 105kg was affected by nutritional plans consisting of SIDL sequences.
The difference in results regarding to the infl uence of lysine on BF among studies may be explained in part by genetic differences of pigs used, taking into account that gilts of regular, medium, and high performance respond in a different way to lysine supplementation. According to WAGNER et al. (1999) , for pigs slaughtered at 100kg there is a BF variation up to 40% among the genetics available on the market.
Given the negative correlation between protein accretion and backfat thickness of pigs (FRIESEN et al., 1994) , the fact that meat amount and meat yield were not affected by the SIDL sequences in this study justifi es the results of BF observed.
CONCLUSION
The nutritional plan 0.90-0.80-0.70% standardized ileal digestible lysine provided from 60 to 99, 100 to 129, and 130 to 148 days of age, respectively, meets the digestible lysine requirements of growing-fi nishing gilts from 60 to 148 days of age.
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